Microorganisms have long played important roles in the Earth system. For example, the most 40 important change in the history of Earth's climate, and the most significant for life on our planet, 41 was the rise in atmospheric O 2 concentration from 2% about 2.3 billion years ago (Gya) to the 42 current concentration of 20% (Kasting & Siefert, 2002) , caused primarily by microorganisms. 43 They are also currently responsible for about 70% of the greenhouse gas methane released into 44 the atmosphere (Conrad, 2009) , and for production of nitrogen oxides and of the precursor of 45 dimethlysulfide, a major source of atmospheric sulfur (Bates et al., 1992) . In light of these and 46 other roles in Earth system process, the American Academy of Microbiology recently and 47 justifiably pointed out the need to integrate microbiology more closely with the study of climate 48 processes (Reid, 2011) . Their report called for enhanced interdisciplinary collaboration on a 49 range of biogeochemical processes, yet it neglected processes whereby microorganisms influence 50 climate (cloud and rainfall patterns in particular) via their impact on atmospheric chemistry and 51 physics. 52 Over the past decade interest has grown in the so-called bioprecipitation hypothesis: a feedback 53 cycle whereby land plants generate small airborne particles (aerosols) containing plant-associated 54 microorganisms that influence formation and evolution of clouds via their ice nucleation activity, 55 leading to precipitation that in turn is beneficial for plant and microbial growth (Sands et al., The essential components of a bioprecipitation cycle 75 Knowledge of well-known environmental processes led Sands and colleagues (Sands et al., 1982) 76 to propose the bioprecipitation cycle over 30 years ago. Recently, there have been reports of 77 additional phenomena associated with the two basic components of this feedback cycle that add 78 credibility to its existence. increases in population sizes of P. syringae on leaves within 48 hours, and these increased 106 densities can persist for weeks before declining (Hirano et al., 1996) . It is reasonable to assume 107 that as population sizes of microorganisms on leaves increase, the emission of microorganisms Enterobacteriales (Wolber, 1993) . This allows us to estimate that the gene has been part of the γ- were distinct from those on the plant canopy indicating that the strains in precipitation came from 332 a source other than the local plant canopy (Constantinidou et al., 1990) . It has been proposed 333 that, by falling with precipitation, the bacterium avoids a long residence time in the atmosphere 334 that could lead to death from desiccation or over-exposure to UV (Morris et al., 2013b) . Ice 335 nucleation activity in P. syringae is significantly correlated with various other traits allowing it to 336 grow readily in a wide range of environments (Morris et al., 2010) . This capacity would be 337 necessary for a bacterium that is deposited with precipitation into diverse habitats. In all three examples, human activities have visible effects on local or regional weather regimes. 
